We calculate the electric dipole moment of electron using the experimental result of muon electric dipole moment and upper limit of the BR(µ → eγ) in the framework of the general two Higgs doublet model. Our prediction is 10 −32 e − cm, which lies in the experimental current limits. Further, we obtain constraints for the Yukawa couplings ξ D N,τ e andξ D N,τ µ . Finally we present an expression which connects the BR(τ → µγ) and the electric dipole moment of τ -lepton and study the relation between these physical quantities. *
in different models. Such interactions are studied in a model independent way in [3] , in the framework of model III 2HDM [4] , in supersymmetric models [5, 6, 7, 8, 9, 10, 11] .
CP violating effects also provides comprehensive informations in the determination of free parameters of the various theoretical models. Electric Dipole Moment (EDM) for elementary particles is the sign of such violation. These are interesting from the experimental point of view since there are improvements in the experimental limits of charged lepton EDM. In the model III, one of the source for the CP violation is the complex Yukawa coupling. However, appearence of complex quantities enlarges the number of free parameters. Fortunately, with the experimental measurements it is possible to get constraint regions for these parameters.
EDM of electron, muon and tau have been measured experimentally and the present limits are d e = 4.3 10 −27 [12] , d µ = (3.7 ± 3.4) 10 −19 [13] and d τ = 3.1 10 −16 [14] . Dipole moments of leptons have been studied in the literature extensively. In [15] it was emphasized that the dominant contribution to the EDM of lighter leptons comes from two loop diagrams that involve one power of the Higgs Yukawa couplings. Further EDM of leptons have been analyzed in supersymmetric models [6, 11, 16] . In the recent work [17] EDM of leptons are studied by scaling them with corresponding lepton masses.
In our work, we study EDM of leptons e, µ, τ and LFV processes µ → eγ, τ → µγ in the general 2HDM (model III). The source of EDM of a particle is the CP violated interaction and it can come from the complex Yukawa couplings. In the model III, it is possible to get a considerable EDM at one-loop level. Further, LFV processes can exist also at one-loop level with internal mediating neutral particles h 0 and A 0 since there is no CKM type matrix and therefore no charged FC interaction in the leptonic sector according to our assumption.
The paper is organized as follows: In Section 2, we present EDMs of e, µ, τ leptons and the expressions for the decay width of processes µ → eγ and τ → µγ in the framework of model III. Section 3 is devoted to discussion and our conclusions. 
where i, j are family indices of leptons, L and R denote chiral projections L(R) = 1/2(1∓γ 5 ), φ i for i = 1, 2, are the two scalar doublets, l iL and E jR are lepton doublets and singlets respectively.
Here φ 1 and φ 2 are chosen as
and the vacuum expectation values are
With this choice, the SM particles can be collected in the first doublet and the new particles in the second one. The part which produce FCNC at tree level is
Here the Yukawa matrices ξ The effective EDM interaction for a lepton is defined as
where F µν is the electromagnetic field tensor and "d l " is EDM of the lepton. Here, "d l " is a real number by hermiticity. Concentrating only on neutral currents in the model III, the neutral Higgs bosons h 0 , A 0 can induce CP violating interactions which can create EDM at loop level.
We present the necessary 1-loop diagrams due to neutral Higgs particles in Fig. 1 . Since, in the on-shell renormalization scheme, the self energy (p) can be written as
diagrams a, b in Fig. 1 vanish when l-lepton is on-shell. However the vertex diagram c in Fig.   1 gives non-zero contribution. The most general vertex operator for on-shell l-lepton can be written as
where q ν is photon 4-vector and q 2 dependent form factors G 1 (q 2 ) and G 2 (q 2 ) are proportional to the charge and anamolous magnetic moment of l-lepton respectively. Non-zero value of
is responsible for the CP violation and it is proportional to EDM of l-lepton. By extracting this part of the vertex, l-lepton EDM "d l " (l = e, µ, τ ) (see eq. (5)) can be calculated as a sum of contributions coming from neutral Higgs bosons h 0 and A 0 ,
for l = e, µ and
where the functions F 1 (w), F 2 (w) and F 3 (w) are
Here y H = (9) we take also the internal µ-lepton contribution besides internal τ -lepton one and ignore the one coming from the internal e-lepton respecting our assumption (see Discussion part). Note that, we make our calculations in arbitrary q 2 and take q 2 = 0 at the end.
Using the parametrizationξ
the Yukawa factors in eqs. (8) and (9) can be written as
where l = e, µ, τ . Here θ l are CP violating parameters which are the sources of the lepton EDM.
Now, let us consider the lepton number violating process µ → eγ which is a good candidate in the determination of the Yukawa couplings and new physics beyond the SM. Since we take into account only the neutral Higgs contributions in the lepton sector of the model III, the contribution comes from neutral Higgs bosons h 0 and A 0 (see Fig. 1 ). In the on-shell renormalization scheme the self energy diagrams are cancelled and the vertex diagram ( Fig. 1-c) contributes. Taking only τ lepton for the internal line, the decay width Γ reads as
where
and the function F 1 (w) is given in eq. (10) . Here the amplitudes A 1 and A 2 have right and left chirality respectively. In eq. (13) we ignore the contributions coming from internal µ and e leptons respecting our assumption on the Yukawa couplings (see Discussion).
Another LFV process is τ → µγ and it is rich from the theoretical point of view. The decay width of this process can be calculated using the same procedure and reads as
. Here the amplitudes B 1 and B 2 have right and left chirality respectively.
The function G 1 (w) is given by G 1 (w) = w (2 + 3 w − 6 w 2 + w 3 + 6 w ln w) (−1 + w) 4 .
Discussion
The Yukawa couplingsξ (14)). Here we take into account only the internal τ -lepton contribution. Using the restrictions forξ 
Finally, we would like to predict the behaviour of d τ with respect to BR(τ → µγ). Since we take into account internal τ and µ leptons in the calculation of d τ , it has a functional dependence (see eq. (9))
where f 1 contains the couplingξ D N,τ µ and its complex conjugate, which can be fixed by the constraint plotted in Fig. 2 . On the other hand BR(τ → µγ) has in the form
where |ξ D N,τ µ | 2 is again fixed by the constraint we have. As a result, we connect d τ and BR(τ → µγ) by an expression in the form
Here the lower limit of f 1 is at the order of the magnitude of 10 −15 for the fixed values of m h 0 = 70 GeV , m A 0 = 80 GeV and sinθ µ = 0.5. Therefore even internal µ-lepton causes to exceed the upper limit of experimental value of d τ [14] d τ = 3.1 10
In eq. (21), the part g 2 BR(τ → µγ) is due to the internal τ -lepton contribution. Here g 2 is at the order of the magnitude of 10 −14 . Therefore it is not possible to get a strict bound for BR(τ → µγ) using the eqs. (21) and the experimental result eq. (22).
In our work we choose the 2HDM type III and assume that only FCNC interactions exist at tree level. First we obtain constraints for the couplingsξ 
